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@  Reactive  dyestuff  s. 

Cellulose  reactive  dyes  which  in  the  free  acid  form 
are  of  the  formula: 

wherein A is 

where n is 1 or 2; 

where  Y  is  H,  Cl  or  SO3H; 
R  is  H  or  C1-4  normal  alkyl; 
R'  and  R"  are  each  independently  H,  CH3  or  C2H5; 
T  is  Cl,  Br,  F,  SO3H  or  a  quaternary  ammonium 

group;  and 

where  Z is  H,  SO3N,  or  COOH;  m  is  1  or  2;  and  W  is  H, 
Cl,  CH3  or  OCH3. 

These  dyes  are  valuable  for  the  colouration  of  cel- 
lulose  textiles  showing  good  strength  and  build  up. 



This  i n v e n t i o n   r e l a t e s   to  r e a c t i v e   dyes  in  p a r t i c u l a r  

to  t r i a z i n y l   dyes  l i nked   by  the  r e s i d u e   of  an  or tho  p h e n y l e n e  

d i a m i n e .  

I t   is  now  well   e s t a b l i s h e d   to  manufac tu re   c e l l u l o s e  

r e a c t i v e   d y e s t u f f s   whose  s t r u c t u r e   is  e s s e n t i a l l y  

where  Chrom  is  the  r a d i c a l   o f  a   chromophor ic   compound; 

R,  R'  and  R"  are  H  or  lower  a lky l ;   G  is  s - t r i a z i n e   r e s i d u e  

bea r ing   a  c e l l u l o s e   r e a c t i v e   s u b s t i t u e n t   and  N(R ' )N(R" )D  

is   the  N , N ' - d i - r a d i c a l   of  a  d iamine .   Many  a l i p h a t i c   and 

a romat ic   d iamines   have  been  proposed  to  p rov ide   D.  See  

for   example  UK  854432  and  1283771.  I t   has  o f ten   b e e n  

proposed  to  use  o p t i o n a l l y   s u b s t i t u t e d   phenylene  d i a m i n e s .  

These  have  almost  always  been  the  meta-  or  p a r a - i s o m e r s   b u t  

r ecen t   p u b l i c a t i o n s  -   Japanese   78/060935  and  7 7 / 0 8 5 5 8 5  

and  German  OLS  2658268 -   have  shown  the  use  of  o r t h o  

phenylene   d i a m i n e s .  

We  have  now  found  a  novel   c l a s s   of  r e a c t i v e   d y e s  

de r ived   from  or tho  phenylene   d iamines   which  are  o f t e n  

a s s o c i a t e d   with  good  s t r e n g t h   and  bu i ld   u p .  

According  to  the  p r e s e n t   i n v e n t i o n   the re   are  p r o v i d e d  

c e l l u l o s e   r e a c t i v e   d y e s t u f f s   which  in  the  f ree   acid  fo rm 

are  of  the  formula:   -  



wherein  A  i s  

where  n  is  1  or  2 ;  

where  Y  is  H,  Cl  or  SO3H; 

R  is   H  or  C1-4  normal  a l k y l ;  

R1 and  R"  are  each  i n d e p e n d e n t l y   H,  CH3  or  C2H5; 

T  is   Cl,  Br,  F,  SO3H  or  a  q u a t e r n a r y   ammonium  g r o u p ;  
and  D  i s  

where  Z  i s  H ,   SO3H,  or COOH;  m  is  1  or   2;  and  W  is  H, 
Cl,  CH3  or  OCH3. 

As  examples  of  the  group  A  t he re   may  be  m e n t i o n e d  

1 , 5 - d i s u l p h o n a p h t h - 2 - y l  

1 , 6 - d i s u l p h o n a p h t h - 2 - y l  

1 , 5 , 7 -  t r i s u l p h o n a p h t h - 2 - y l .  



As  examples  of  the  group  B  t h e r e   may  be  m e n t i o n e d  

1 - h y d r o x y - 3 - s u l p h o - 2 , 6 - n a p h t h y l e n e  

1 - h y d r o x y - 3 , 5 - d i s u l p h o - 2 , 6 - n a p h t h y l e n e  

1 - h y d r o x y - 5 - c h l o r o - 3 - s u l p h o - 2 , 6 - n a p h t h y l e n e .  

The  term  " q u a t e r n a r y   ammonium  group"  in  t h e  

d e f i n i t i o n   of  T  above  embraces  any  group  which  c o m p r i s e s  

a  p o s i t i v e l y   charged  n i t r o g e n   atom  l i nked   to  the  t r i a z i n e  

nuc l eus   and  bear ing   th ree   s u b s t i t u e n t   bonds  which  may  l i n k  

to  s e p a r a t e   groups  or  two  or  th ree   of  them  may  l i nk   t o  

d i f f e r e n t   atoms  of  a  s i n g l e   group  so  tha t   with  t h e  

n i t r o g e n   atom  a  h e t e r o c y c l i c   r ing  is  formed.  Thus  t h e  

term  embraces,   for  example  t r i a l k y l   ammonium  groups  s u c h  

as  t r i m e t h y l -   or  e thy l   d imethy l   ammonium  and  p y r i d i n i u m  

groups .   I t   is  o f t en   p r e f e r r e d   t ha t   the  group  is  a  

carboxy  p y r i d i n i u m   group,  for  example  tha t   de r ived   f rom 

n i c o t i n i c   a c i d .  

As  examples  of  the  group  D  the re   may  be  m e n t i o n e d  

1 , 2 - p h e n y l e n e  

4 - m e t h y l - 1 , 2 - p h e n y l e n e  

4 - m c t h o x y - 1 , 2 - p h e n y l e n e  

4 - s u l p h o - 1 , 2 - p h e n y l e n e  
4 - c a r b o x y - 1 , 2 - p h e n y l e n e  

3 , 4 - d i m e t h y l - 1 , 2 - p h e n y l e n e  

4 , 5 - d i m e t h y l - 1 , 2 - p h e n y l e n e  



P r e f e r r e d   dyes  of  formula  (1)  are  those   h a v i n g  

one  or  more  of  the  f o l l o w i n g   f e a t u r e s :  

(a)  A  is  1 , 5 - d i s u l p h o n a p h t h - 2 - y l  

(b)  B  is  1 - h y d r o x y - 3 , 5 - d i s u l p h o -   or  e s p e c i a l l y   1 - h y d r o x y - 3 -  
s u l p h o - 2 , 6 - n a p h t h y l e n e  

(c)  T  is  F  or  e s p e c i a l l y   C l  

(d)  R  is  CH  or  e s p e c i a l l y   H 

(e)  one  of  R'  and  R"  is  CH3 and  the  o the r   H  or  e s p e c i a l l y  
both  are  H 

(f)  D  is  de f ined   by  having  Z  =  H  or  su lpho,   m  = 1  and  W  = H 
or  methyl  i . e .   or tho  phenylene ,   s u l p h o p h e n y l e n e   o r  
t o l y l e n e   r a d i c a l s .  

The  p r e s e n t   i n v e n t i o n   a lso   p r o v i d e s   a  p r o c e s s  
for   the  manufac tu re   of  dyes  of  formula   (1)  in  w h i c h  

T  is  Cl,  Br  or  F  which  comprises   r e a c t i n g   a  diamine  of  t h e  

f o r m u l a :  

with  two  moles  of  a  t r i a z i n y l   compound  of  the  f o r m u l a  

where  A,  B,  R,  R' ,   R",  W,  Z  and  m  have  the  m e a n i n g s  

given  above  and  T'  i s   Cl,  Br  o r  F .  



This  p rocess   can  c o n v e n i e n t l y   b e  c a r r i e d   out  by  

s t i r r i n g   the  r e a c t a n t s   in  an  aqueous   medium,  o p t i o n a l l y  

in  the  presence   of  a  w a t e r - s o l u b l e   o rganic   s o l v e n t ,   a t  

a  t e m p e r a t u r e   of  from  20-60°C,  and  p r e f e r a b l y   m a i n t a i n i n g  

the  pH  at  from  5-8  by  adding  an  a c i d - b i n d i n g   agent  t o  

n e u t r a l i s e   the  hydrogen  h a l i d e   formed  dur ing   the  r e a c t i o n .  

S u i t a b l e   a c i d - b i n d i n g   agen ts   are  a l k a l i   metal  h y d r o x i d e s ,  

c a r b o n a t e s   and  b i c a r b o n a t e s .  

As  examples  of  d iamines   of  formula   (2)  the re   may 

be  m e n t i o n e d  

1 , 2 - p h e n y l e n e   d i a m i n e  

4 - m e t h y l - 1 , 2 - p h e n y l e n e   d i a m i n e  

4 - m e t h o x y - 1 , 2 - p h z n y l e n e   d i a m i n e  

4 - s u l p h o - 1 , 2 - p h e n y l e n e   d i a m i n e  

4 - c a r b o x y - 1 , 2 - p h e n y l e n e d i a m i n e  

3 - m e t h y l - 1 , 2 - p h e n y l e n e d i a m i n e  

3 , 4 - d i m e t h y l - 1 , 2 - p h e n y l e n e d i a m i n e  

4 , 5 - d i m e t h y l - 1 , 2 - p h e n y l e n e d i a m i n e  

N - m e t h y l - 1 , 2 - p h e n y l e n e d i a m i n e  

N , N ' - d i m e t h y l - 1 , 2 - p h e n y l e n e d i a m i n e  

5 - s u l p h o - 1 - a m i n o - 2 - N - m e t h y l a m i n o b e n z e n e .  
T r i a z i n y l   compounds of   formula  (3)  may  be 

c o n v e n i e n t l y   o b t a i n e d ,   for  example,  by  r e a c t i n g   c y a n u r i c  
c h l o r i d e   at  0-20°C  in  an  aqueous  medium,  with  an  aminoazo  

compound  of  the  f o r m u l a  

These  aminoazo  compounds  can  themse lves   be  ob t a ined   by  a  
c o n v e n t i o n a l   coup l ing   r e a c t i o n   with  the  diazonium  s a l t   of  a  
naph thy lamine   A.NH2  and  an  aminonaphthol   HBN(R)H. 



With  the  aminonaphtho ls   n e c e s s a r y   to  give  the  dyes  of  t h e  

p r e s e n t   i n v e n t i o n   i t   is  usua l   to  a c e t y l a t e   the  amino  g r o u p  

before   coupl ing   and  remove  the  a c e t y l   group  by  h y d r o l y s i s  

a f t e r   c o u p l i n g .   A l t e r n a t i v e l y   the  aminonaphthol   may  b e  

f i r s t   r e a c t e d   with  the  cyanur ic   h a l i d e   then  coupled  w i t h  

the  diazonium  s a l t   of  ANH2  to  give  the  t r i a z i n y l   compound 

of  formula  ( 3 ) .  

As  examples  of  n a p h t h y l a m i n e s   A.NH2  t h e r e   may  b e  

m e n t i o n e d :  

2 - n a p h t h y l a m i n e - 1 , 5 - d i s u l p h o n i c   a c i d  

2 - n a p h t h y l a m i n e - 1 , 6 - d i s u l p h o n i c   a c i d  

2 - n a p h t h y l a m i n e - 1 , 5 , 7 - t r i s u l p h o n i c   a c i d .  

As  examples  of  aminonaph tho l s   HB.N(R)H  t h e r e  

may  be  m e n t i o n e d :  

2 - a m i n o - 5 - h y d r o x y - 7 - s u l p h o n a p h t h a l e n e  

2 - N - m e t h y l a m i n o - 5 - h y d r o x y - 7 - s u l p h o n a p h t h a l e n e  

2 - a m i n o - 5 - h y d r o x y - 1 , 7 - d i s u l p h o n a p h t h a l e n e  

2 - N - e t h y l a m i n o - 5 - h y d r o x y - 7 - s u l p h o n a p h t h a l e n e  

2 - N - b u t y l a m i n o - 5 - h y d r o x y - 7 - s u l p h o n a p h t h a l e n e  

2 - a m i n o - 1 - c h l o r o - 5 - h y d r o x y - 7 - s u l p h o n a p h t h a l e n e  

The  dyes  of  the  p r e s e n t   i n v e n t i o n   may  a lso   b e  

manufac tured   by  r e a c t i n g   the  diamine  of  fo rmula   (2)  w i t h  

two  moles  of  cyanur ic   h a l i d e   fol lowed  by  two  moles  of  t h e  

aminoazo  compound  A-N=N-B-N(R)H.  This  p roces s   is  u s u a l l y  

only  of  any  i n t e r e s t   when  the  diamine  of  formula  (2)  b e a r s  

a  w a t e r - s o l u b i l i s i n g   g r o u p .  



The  p r e s e n t   i n v e n t i o n   f u r t h e r   p r o v i d e s   a  p r o c e s s  

for  the  manufac tu re   of  dyes  of  formula  (1)  in  which  T  is  SO3H 

or  a  q u a t e r n a r y   ammonium  group  which  compr ises   r e a c t i n g   a  

dye  of  formula  (1)  in  which  T  is  Cl,  Br  or  F  with  an  a l k a l i  

metal   hydrogen  s u l p h i t e   or  the  a p p r o p r i a t e  t e r t i a r y   amine  o r  

p y r i d i n e   compound.  Such  a  r e a c t i o n   is  normal ly   c a r r i e d   o u t  

in  aqueous  media  at  30°  to  100°C.  

The  d y e s t u f f s   p r e p a r e d   by  the  above  p r o c e s s e s   may 

be  i s o l a t e d   by  any  c o n v e n t i o n a l   means,  e .g .   spray  dry ing   o r  

p r e c i p i t a t i o n   and  f i l t r a t i o n .  

The  dyes  are  r e p r e s e n t e d   above  in  t h e i r   f ree   a c i d  

form  and  may  be  sometimes  i s o l a t e d   as  such.  However,  i t  

is   u s u a l l y   found  more  conven ien t   t o  i s o l a t e   the  dyes  i n  

the  form  of  s a l t s   p a r t i c u l a r l y   a l k a l i   metal  s a l t s ,   e s p e c i a l l y  

sod ium.  

The  d y e s t u f f s   of  the  p r e s e n t   i n v e n t i o n   may  be  u s e d  

for  c o l o u r i n g   a  wide  range  of  t e x t i l e   m a t e r i a l s   c o n t a i n i n g  

hydroxyl   or  amino  groups,   e .g .   wool,  s i l k ,   s y n t h e t i c  

polyamides   and  n a t u r a l   or  r e g e n e r a t e d   c e l l u l o s e ,   for  e x a m p l e  

co t ton   or  v i s cous   rayon  m a t e r i a l s ,   by  c o n v e n t i o n a l   m e t h o d s  

used  for  c o l o u r i n g   such  m a t e r i a l s   with  w a t e r - s o l u b l e  

r e a c t i v e   dyes,  e .g .   in  the  case  of  c e l l u l o s e   they  a r e  

p r e f e r a b l y   app l i ed   in  c o n j u n c t i o n   with  a  t r e a t m e n t   with  an  a c i d  

b ind ing   agent ,   e .g .   c a u s t i c   soda,  sodium  c a r b o n a t e ,   p h o s p h a t e ,  

s i l i c a t e   or  b i c a r b o n a t e ,   which  may  be  app l i ed   to  t h e  

c e l l u l o s e   t e x t i l e   m a t e r i a l s   b e f o r e ,   dur ing  or  a f t e r   t h e  

a p p l i c a t i o n   oi .  the   d y e s t u f f .  

The  dyes  of  the  p r e s e n t   i n v e n t i o n   are  v a l u a b l e  

r e a c t i v e   dyes  for  c e l l u l o s e .   They  y i e ld   co loured   t e x t i l e s  

with  good  r e s i s t a n c e   to  washing  and  l i g h t .   They  are  u s u a l l y  

c h a r a c t e r i s e d   by good  s t r e n g t h   and  an  a b i l i t y   to  b u i l d - u p  

to  high  depths   of  shade.   In  t h i s   l a s t   r e s p e c t   they  show 

unexpec ted   s u p e r i o r i t y   over  c l o s e l y   r e l a t e d   known  d y e s .  



The  i n v e n t i o n   is  i l l u s t r a t e d   by  the  fo l lowing   Examples  

in  which  a l l   p a r t s   are  by  weight  and  %  p r o p o r t i o n s   i n  

w t /vo l   are  grams/100  m i l l i l i t r e s .  

Example  1 

To  a  n e u t r a l   s o l u t i o n   of  12.8  p a r t s   of  t h e  

t r i s o d i u m   s a l t   of  2 - 2 ' , 4 ' - d i c h l o r o - s - t r i a z i n - 6 ' - y l a m i n o -  

6 - 1 " , 5 " - d i s u l p h o n a p h t h - 2 " - y l a z o - 5 - n a p h t h o l - 7 - s u l p h o n i c   a c i d  

p repa red   as  d e s c r i b e d   in  Example  1  of  United  Kingdom 

S p e c i f i c a t i o n   No.837990)  in  300  p a r t s   of  water   at  10°C  t h e r e  

are  added  1.02  p a r t s   of  3 , 4 - d i a m i n o t o l u e n e .   Ihe  r e a c t i o n  

mixture   is  s t i r r e d   at  40°C  for  1  hour  the  pH  being  m a i n t a i n e d  

a t  7   by  the  a d d i t i o n   of  a  2N  aqueous  s o l u t i o n   of  sod ium 

c a r b o n a t e ,   when  c o n d e n s a t i o n   is  comple te .   Sodium 

c h l o r i d e   (5%)  is  added,  the  mixture   is  f i l t e r e d   and  t h e  

r e s i d u e   on  the  f i l t e r   is  then  d r i e d .  

The  d y e s t u f f   compos i t ion   so  ob ta ined   is  found  t o  

con ta in   1.0  atom  of  h y d r o l y s a b l e   c h l o r i n e   for  each  a z c  

group  p r e s e n t .   When  a p p l i e d   to  c e l l u l o s e   t e x t i l e  

m a t e r i a l s   in  c o n j u n c t i o n   with  t r e a t m e n t   with  an  a c i d - b i n d i n g  

agent ,   the  dye  shows  e x c e l l e n t   b u i l d - u p   p r o p e r t i e s   and  

y i e l d s   s t rong   r e d d i s h - o r a n g e   shades  having  e x c e l l e n t   f a s t n e s s  

to  washing  and  to  l i g h t .  

The  f o l l o w i n g   Table  g ives   f u r t h e r   Examples  of  new 

d y e s t u f f s   of  the  i n v e n t i o n   which  are  ob ta ined   by  c o n d e n s i n g  

1  molecu la r   p r o p o r t i o n   of  the   dyebase  l i s t e d   in  the  s e c o n d  

column  with  1  mo lecu la r   p r o p o r t i o n   of  the  t r i h a l o g e n o t r i a z i n e  

l i s t e d   in  the  t h i r d   column  and  condens ing   1  m o l e c u l a r  

p r o p o r t i o n   of  the  d i h a l o g e n o t r i a z i n y l   compound  so  o b t a i n e d  

w i t h  i   molecu la r   p r o p o r t i o n   of  t he   1 , 2 - p h e n y l e n e d i a m i n e  

l i s t e d   in  the  f o u r t h   column  of  the  Table .   The  shade  o f  

the  dye  on  c e l l u l o s e   is  g iven  in  the  f i f t h  c o l u m n   of  t h e  

T a b l e .  









Example  26 

To  a  n e u t r a l   s o l u t i o n   of  12.1  p a r t s   of  t h e  

disodium  s a l t   of  2 - a m i n o - 5 - n a p h t h o l - 1 , 7 - d i s u l p h o n i c   a c i d  

in  250  p a r t s   of  water  at  0-5°C  t he re   is  added  a  s o l u t i o n  

of  6.5  p a r t s   of  cyanur ic   c h l o r i d e   in  60  p a r t s   of  a c e t o n e .  

The  mixture   is  s t i r r e d   at  0-5°C  for  2  hours ,   the  pH  b e i n g  

main ta ined   at  4  by  the  c a r e f u l   a d d i t i o n   of  a  2N  a q u e o u s  

s o l u t i o n   of  sodium  c a r b o n a t e .   The  diazonium  s a l t   f rom 

11.5  p a r t s   of  the  disodium  s a l t   of  2 - n a p h t h y l a m i n e - 1 , 5 -  

d i s u l p h o n i c   ac id ,   p repared   in  the  usual   way,  is  added  to  t h e  

above  s o l u t i o n   t o g e t h e r   with  2N  aqueous  sodium  c a r b o n a t e  

s o l u t i o n   to  hold  the  pH  at  6.5  t o  7   and  the  c o u p l i n g  

mixture   is  s t i r r e d   at  0  to  5°C  for  2  hours .   4.1  Pa r t s   o f  

3 , 4 - d i a m i n o t o l u e n e   are  added  and  the  mixture   is  s t i r r e d  

at  30°  to  40°C  for  2  hours  the  pH  being  ma in ta ined   a t  7   by  

the  a d d i t i o n   of  2N  aqueous  sodium  ca rbona t e   s o l u t i o n .  

Sodium  c h l o r i d e   (15%  w/v)  is  added,  the  mixture   is  f i l t e r e d  

and  the  r e s i d u e   on  the  f i l t e r   is  then  d r i e d .  

The  d y e s t u f f ,   so  o b t a i n e d ,   c o n t a i n s   0.95  atom  o f  

h y d r o l y s a b l e   c h l o r i n e   for  each  azo  group  p r e s e n t .   When 

app l ied   to  c e l l u l o s e   t e x t i l e   m a t e r i a l s   in  c o n j u n c t i o n   w i t h  

a  t r e a t m e n t   with  an  a c i d - b i n d i n g   agent ,   the  dye  shows 

e x c e l l e n t   b u i l d - u p   p r o p e r t i e s   and  y i e l d s   s t rong   r edd i sh   o r a n g e  
shades  having  good  f a s t n e s s   to  washing  and  to  l i g h t .  

Example  27 

The  12.1  p a r t s   of  the  disodium  s a l t   of  2 - a m i n o - 5 -  

n a p h t h o l - 1 , 7 - d i s u l p h o n i c   acid  and  the  4.1  p a r t s   of  3 , 4 -  

d i a m i n o t o l u e n e   used  in  Example  26  are  r ep l aced   by  8.7  p a r t s  

of  the  sodium  s a l t   of  2 - a m i n o - 5 - n a p h t h o l - 7 - s u l p h o n i c   a c i d  

and  4.25  p a r t s   of  the  commercial  product   c o n t a i n i n g   97% 

2,3-   and  3 , 5 - d i a m i n o t o l u e n e s , r e s p e c t i v e l y .   The  d y e s t u f f  



so  ob ta ined   is  i d e n t i c a l   in  s t r u c t u r e   and  dyeing  p r o p e r t i e s  

to  the  product   of  Example  12 .  

Example  28 

To  an  a l k a l i n e   s o l u t i o n   of  2.1  p a r t s   of  the  sodium 

s a l t   of  4 - s u l p h o - 1 , 2 - p h e n y l e n e   diamine  in  190  p a r t s   o f  

-rater  (pH  of  s o l u t i o n   =  11.0)  t h e r e   is  added  a  s o l u t i o n  

of  3.7  pa r t s   of  cyanur ic   c h l o r i d e   in  30  p a r t s   of  a c e t o n e  

and  the  mixture   is  s t i r r e d   at  0-5°C  for  3  hours ,   the  pH 

being  main ta ined   a t  7   by  the  a d d i t i o n   of  a  2N  aqueous  
s o l u t i o n   of  sodium  c a r b o n a t e .   12.35  P a r t s   of  the  t r i s o d i u m  

s a l t   of  2 - a m i n o - 5 - h y d r o x y - 6 - n a p h t h - 2 ' - y l a z o n a p h t h a l e n e -  

1 " , 5 " . 7 - t r i s u l p h o n i c   acid  are  added  and  the  mixture   is  s t i r r e d  

at  40-50°C  for  18  hours  the  pH  being  ma in ta ined   a t  7   by  t h e  

a d d i t i o n   of  a  2N  aqueous  s o l u t i o n   of  sodium  c a r b o n a t e .  

Sodium  c h l o r i d e   (20%  w/v)  is  added,  the  mixture   is  f i l t e r e d  

and  the  r e s i d u e   on  the  f i l t e r   is  then  d r i e d .  

The  d y e s t u f f   compos i t ion   so  ob ta ined   c o n t a i n s  

0.95  atom  of  h y d r o l y s a b l e   c h l o r i n e   for  each  azo  group  p r e s e n t .  

When  app l i ed   to  c e l l u l o s e   t e x t i l e   m a t e r i a l s   in  c o n j u n c t i o n  
with  a  t r e a t m e n t   with  an  a c i d - b i n d i n g   agen t ,   the  dye  y i e l d s  

r edd i sh   orange  shades  i d e n t i c a l   to  those   of  Example  2 .  

Example  29  

To  a  s o l u t i o n   of  7.9  p a r t s   of  the  hexa  sodium  s a l t  

of  the  product   of  Example  1  in  130  p a r t s   of  water  t he re   a r e  
added  2.8  p a r t s   of  the  sodium  s a l t   o f  3 - c a r b o x y p y r i d i n e  

and  the  r e a c t i o n   mixture   is  s t i r r e d   at  85°C  for  3  h o u r s .  

Sodium  c h l o r i d e   (20%  w/v)  is  added,  the  mixture   is  f i l t e r e d  

and  the  r e s i d u e   on  the  f i l t e r   is  then  d r i e d .  

The  d y e s t u f f   so  o b t a i n e d ,   when  a p p l i e d   to  c e l l u l o s e  

t e x t i l e   m a t e r i a l s   in  c o n j u n c t i o n   with  t r e a t m e n t   with  an 

a c i d - b i n d i n g   agent ,   y i e l d s   r e d d i s h   orange  shades  h a v i n g  
e x c e l l e n t   f a s t n e s s  t o   washing and  to  l i g h t .  



The  fo l lowing   Table  gives  f u r t h e r   Examples  of  t h e  

i n v e n t i o n   which  are  ob ta ined   by  r e p l a c i n g   the  7.9  p a r t s  

of  the  product   of  Example  1  used  in  Example  29  by  an  

equimolar   p r o p o r t i o n   of  the  compound  l i s t e d   in  the  s econd  

column,  r e p l a c i n g   the  2.8  p a r t s   of  the  sodium  s a l t   o f  

3 - c a r b o x y p y r i d i n e   by  an  equimolar   p r o p o r t i o n   of  the  t e r t i a r y  

amine  l i s t e d   in  the  t h i r d   column  and  e f f e c t i n g   the  r e a c t i o n  

under  the  c o n d i t i o n s   i n d i c a t e d   in  the  f o u r t h   column  of  t h e  

Table.   The  shade  of  the  dye  is  given  in  the  f i f t h   column 

of  the  T a b l e .  





1.  C e l l u l o s e   r e a c t i v e   dyes  which  in  the  f ree   a c i d  

form  are  of  the  f o r m u l a :  

wherein  A  i s  

where  n  is  1  or  2 ;  

where  Y  is  H,  Cl  or  SO3H; 

R  is  H  or  C1-4  normal  a l k y l ;  

R '  a n d   R"  are  each  i n d e p e n d e n t l y   H,  CH3  or  C2H5; 



T  is   Cl,  Br,  F,  SO3H  or  a  q u a t e r n a r y   ammonium  g r o u p ;  

and  D  i s  

w e r e   Z  i s  H ,   SO3H,  or COOH;  m  is  1  o r   2;  a n d  W  i s  H ,  

Cl,  CH3  or  OCH3. 

2.  Dyes  as  claimed  in  claim  1  in  which  A  is  1 , 5 -  

d i s u l p h o n a p h t h - 2 - y l .  

3.  Dyes  as  claimed  in  c laims  1  or  2  in  which  B  i s  

1 - h y d r o x y - 3 , 5 - d i s u l p h o -   or  1 - h y d r o x y - 3 - s u l p h o - 2 , 6 -  

n a p h t h y l e n e .  

4.  Dyes  as  claimed  in  any one  of  claims  1  to  3  i n  

which  T  is  F  or  C l .  

5.  Dyes  as  claimed  in  any one  of  claims  1  to  4  i n  

which  R  is  H  or  CH3  and  one  of  R'  and  R"  is  H  or  CH3  and 

the  o ther   is  H. 

6.  Dyes  as  claimed  in  any one  of  claims  1  to  6  i n  

which  Z  is  H  or  SO3H,  m  is  1  and  W  is  H  or  m e t h y l .  

7.  Dyes  as  claimed  in  claim  1  and  h e r e i n   p a r t i c u l a r l y  

de sc r i bed   in  any one  of  the  Examples .  

8.  A  p rocess   for  the  manufac tu re   of  dyes  as  c l a i m e d  

in  claim  1  in  which  T  is  Cl,  Br  or  F  which  c o m p r i s e s  

r e a c t i n g   a  diamine  of  the  f o r m u l a :  



with  two  moles  of  a  t r i a z i n y l   compound  of  the  f o r m u l a :  

where  A,  B,  R,  R',  R",  W,  Z  and  m  have  the  mean ings  

given  in  claim  1  and  T'  is  Cl,  Br  or  F .  

9.  A  p rocess   for  the  manufac tu re   of  dyes  as  c l a i m e d  

in  claim  1  in  which  T  is  SO3H  or  a  q u a t e r n a r y   ammonium 

group  which  comprises   r e a c t i n g   a  dye  of  formula  (1)  i n  

which  T  is  Cl,  Br  or  F  with  an  a l k a l i   metal   h y d r o g e n  

s u l p h i t e   or  the  a p p r o p r i a t e   t e r t i a r y   amine  or  p y r i d i n e  

compound. 

10.  A  p rocess   for  the  c o l o u r a t i o n   of  c e l l u l o s e  

t e x t i l e   m a t e r i a l s   which  comprises   app ly ing   d y e s t u f f s   a s  

claimed  in  claim  1  in  c o n j u n c t i o n   with  a  t r e a t m e n t   with  an 

acid  b inding   a g e n t .  
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